Central to the application of monitor neutron activation analysis are accurate values for the quantity k 0. By definition, k 0 is a compound constant whose composite nuclear constants can be obtained from nuclear data tables. Unfortunately, the ko's caiculated from the tabulated values of the component constants do not always agree with the measured values of k 0 within their uncertainty. What is more, the measured values sometimes disagree from one measurement facility to another.
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where M is the atomic weight, 0 is the isotopic abundance, o 0 is the 2200 m/s activation cross section, and ~ is the gamma abundance. When a measurement is carried out in a neutron field, ~(E), where m is the elemental mass, ep is the full energy peak detector efficiency and A o is as defined below.
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This measured kc(x) will be equal to ko,c(X) under two conditions: 1) whenever Ox(E) and oc(E) have the same shape, e.g. l/v, or 2) whenever the measurement is made in a spectrum with no significant epithermal neutrons. For nuclides that satisfy the first condition, selecting nuclear constants from tables would have been enough except for the problems caused by compounding of errors. Therefore, the k 0 of all nuclides must be measured.
Two methods have been used in the compilation of k o by DeCorte 1. In the first method, normalization for experimental conditions is done by correcting for epithermal reactions and for non-1/v behavior.
In the second method, the Cd-subtraction technique, the epithermal reaction is accounted for by irradiating monitors with and without cadmium cover. The complications in these two methods would be eliminated if the measurement were done in a strongly thermalized neutron spectrum which satisfy the second condition stated above. A comparison of the methods in k 0 measurements is shown in table 1. Recommendation of a special facility for the direct measurement of k 0 is the object of this paper.
The Direct Method
In our direct method, we have used the thermal column of the 20 MW NBSR at the National Institute of Standards and Technology which satisfies the second condition stated above, since the cadmium ratio for golds exceeds 1000. Therefore the correction factors, namely, f, (2, and Fcd in the methods listed in table 1 become unnecessary. This is true because as q~(E) approaches totally thermalized flux, Cth(E,T), equation (2) becomes:
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where g(T) is the non-1/v factor at neutron temperature T, In the limit that the neutron energy approaches zero, equation Unlike other k 0 compilations in which gold is chosen as the monitor, we have chosen scandium as the monitor. Scandium was chosen as the monitor because it is readily activated by thermal neutrons and its activation product has a relatively long half life and radiates high energy gamma rays. But most importantly, the ratio of 
its resonance integral to thermal cross section, as shown in table 2, is approximately equal to what one expects of a 1/v cross section as illustrated with equation (5).
For a 1/v cross section,
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Jeca Three binary solutions Sb-Sc, Ag-Sc and Cr-Sc were made starting with high purity materials (>99.99%). It must be mentioned that the stability of the mass ratios in these binary solutions are crucial. Certifying those masses and monitoring their stability over a long period of time poses the same problem as encountered with multi-element standards. The goal of monitor neutron activation analysis is the reduction of the number of such standards necessary in a single irradiation. In our experience, it is difficult to prepare primary solution standards of some of these elements starting with their pure metals.
Binary solutions were pipetted onto 0.25 inch diameter discs of ashless filter paper. Each filter paper has approximately 3~g of Sc along with an amount of the second element to give equivalent count rates.
These filter papers were dried and sealed in 1 mil polyethylene. Duplicate packages placed in each rabbit, one at the bottom and the other at the top, were separated by foam. The rabbits were irradiated in the thermal column, RT5 of NBSR. Following a reasonable cooling time the monitors were counted at a distance of seven inches from a high purity germanium detector.
The net areas under the peaks of the major gamma lines Of the nuclides, 46Sc, 122Sb, 124Sb, 51Cr and l l0mAg were determined using the SUM program 6. The SUM program treats the background problems encountered with net area evaluation and its subsequent error analysis more consistently than other net area determination programs. 
Results
The results are shown in table 3 along with values from other k 0 compilations. It must be mentioned that since the other k0's have been measured with respect to gold as monitor, we have converted these values to' those of scandium as monitor to facilitate easy comparison.
Discussion of Results
Our interests in the direct method are two-fold. Firstly, it will yield accurate values for k 0 without additional corrections. Secondly, once such simple k 0 measurements are made, they can be used in other facilities along with the shape independent model, introduced below, to calibrate the facility.
As shown in figure I , the ko, c is measured at the specialized facility, kc's are measured at the user's irradiation facility at several positions where epithermal reactions are not negligible. Therefore, kc's are much higher than k 0 especially for Sb which has a higher ratio of resonance to thermal cross section than Sc, a I/v monitor. In the shape-independent method two monitors are used, Sc to monitor the thermal spectrum and Sb to monitor the epithermal spectrum. A plot of the ksc'S of an unknown nuclide x, e.g. silver as in figure 1, was used to measure kc's. One could obtain a preliminary estimate of the value of B(x) using the following expression which is based on an idealized neutron spectrum shape.
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Once B(x) has been properly measured in the user's facility, then that facility is calibrated and ready for monitor neutron activation analysis, since we can write: 
and use Sc and Sb as the only standards in future activation analysis of nuclide x. Figure 3 illustrates how one obtains a new value of ksc(x) based on a new measurement of ksc(Sb).
